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ABSTRACT 

Objectives: To assess the risk of becoming a smoker 

in adulthood associated with parental smoking as well 

as the smoking of siblings and close friends. 

Design: A cross-sectional study. 

Setting: 4 oral healthcare centres in Finland and a 

follow-up. 

Participants: An age cohort born in 1979 (n=2586) 
and living in four Finnish towns. Of those reached by 
the 2008 follow-up, 46.9% (n=1020) responded. 
Primary and secondary outcome measures: 

Smoking behaviour at the age of 29. Smoking 
behaviour at the age of 13 and smoking behaviour of 
family members and close friends. 
Results: Smoking of a current close friend was 
strongly associated with participants' own smoking 
(OR 5.6, 95% CI 3.6 to 8.8). The smoking of a close 
friend during schooldays was similarly associated (OR 
2.9, 95% CI 1.8 to 4.5). Smoking among men was 
associated with the smoking behaviour of mothers and 
siblings while that among females was not. 
Conclusions: The impact of a smoker as a close 
friend is greater than that of a smoking parent or 
sibling in school age when it comes to smoking 
behaviour in adulthood. This should be taken into 
consideration when attempting to prevent smoking 
initiation or continuation. 
Trial registration: At clinicaltrials.gov 
(NCT01 348646). 
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INTRODUCTION 

Smoking is an unhealthy and lethal habit. 
There is a linear association between the dur- 
ation and heaviness of smoking and its nega- 
tive impact on an individual's health. 
A persistent smoking habit greatly increases 
the risk of premature death. ^ If smoking dis- 
appeared from this world, millions of lives 
would be saved. ^ 

The development of nicotine dependence 
and smoking habit is linked to social influ- 
ence from family and friends. Children 
who are exposed to smoking at home are 
more likely to experiment with smoking.^ ^ 
A smoking parent makes an adolescent more 



Strengths and limitations of this study 



All the social influences on smoking were 

studied in the same population. 

A limitation is that the smoking behaviour of 

close friends and family members on schooldays 

was measured retrospectively. 

Response rate can be considered unsatisfying. 



positively disposed to smoking.^ Smoking sib- 
lings also increase the risk of regular 
smoking. Similar smoking patterns among 
family members can be partly explained 
through shared genes. Adolescent cessation 
programmes including a parental approach 
have reported good results. This empha- 
sises the importance of family influences in 
adolescent smoking. 

The smoking behaviour of peers has a 
great influence on adolescents' own smoking 
habits. The influence of smoking peers 
seems to be greater than that of smoking 
parents when considering the likelihood of 
an adolescent starting to smoke^^"^^ or con- 
tinuing the habit from adolescence to 
adulthood. There is also evidence that the 
increased risk of continuing smoking caused 
by a smoking peer is comparable to that 
caused by smoking parents. A male best 
friend who smokes seems to have a greater 
effect on smoking initiation than a female 
best friend who smokes. Genes seem to 
influence the choice of friends and thus 
indirectly influence adolescent smoking.^^ 

A variety of theories have been proposed 
regarding the association of social influence 
and smoking behaviour. Perceived influence 
theories try to explain this through adoles- 
cents' perceptions of their peers' smoking 
behaviour. In external influence theories, the 
smoking behaviour of peers has a direct influ- 
ence on adolescent smoking. Group-level the- 
ories examine how differences in gender, race 
and subculture influence the relationships 
and thus smoking behaviour.^ ^ 
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Approximately one in four adult men and one in five 
adult women in Finland are regular smokers. In 
Finland, the smoking trends have been slightly diminish- 
ing in recent years. Nevertheless, the smoking rate 
among young adult women remains a significant issue 
and recent global evidence shows a rising trend in the 
smoking rates among women. 

The aim of this study was to ascertain the risk of 
becoming an adult smoker associated with parental 
smoking as well as the smoking of siblings and close 
friends. Although the importance of social influences in 
smoking behaviour is widely acknowledged, we wanted 
to compare the strength of these influences. 



MATERIALS AND METHODS 

The cohort consisted of all participants born in 1979 
and living in 1992 in the Finnish towns of Vaasa, 
Fietarsaari, Kokkola or Seinajoki (n=2582; figure 1). 
These towns are all located in a province with very 
similar school conditions. Of the age cohort, 99.1% par- 
ticipated in a dental check-up in 1992. During the 
check-up, they responded to a questionnaire and some 



25 



All subjects born on 1979 and 

living in four towns of 
Ostrobothnia, Finland in 1992 

n = 2,586 



Dropped out before the 
1992 checkup 

n = 24 



Responded to a 
questionnaire during a 
checkup in 1992 

n = 2,562 



Unknown address n = 121 

Dead n = 18 

Social security number not 
found n = 231 



Received a follow-up 
questionnaire in 2008 

n = 2,175 



Respondents 
n = 1,020 



Non-respondents 
n = 1,155 



Figure 1 Flow-chart of the evolution of the cohort. 



oral questions. Their current smoking behaviour and 
their intentions to experiment with smoking were eli- 
cited. The smoking rate in this population was 5.7% 
(n=148) at the beginning of the study and 19.4% 
(n=304) at the time of the final examination in 1994.^^ 
Half the population received annual brief tobacco inter- 
ventions during the period 1992-1995. These interven- 
tions had no long-term effect on their smoking. 

A questionnaire was sent to the available cohort 
(n=2175) in 2008 to addresses obtained from the 
Population Register Centre (figure 1). The response 
rate was 46.9% (n=1020). Respondents were classified as 
smokers and non-smokers according to their responses 
to the question 'Do you smoke?' (no/yes). 

In the questionnaire, the respondents were asked to look 
back at their smoking exposure in their schooldays. Our 
study was based on perceived influence theory and thus the 
respondent's own perception of his/her influences was of 
interest. The respondents answering 'yes' to the question 
'When you were of school age, did your father smoke?' 
(no/yes/can't say) were deemed to have had a smoking 
father in their schooldays. The same pattern was repeated 
with similar questions about the smoking habits of mother, 
brother, sister and close friend during respondents' school- 
days. Those without a brother (or a sister) were treated as 
missing data according to the question on smoking behav- 
iour of their brother (or sister) . The respondents answering 
'yes' to the question 'Does your close friend smoke?' were 
deemed to currently have a smoking best friend. 

We also measured some potential confounders for 
smoking, namely marital status, level of education and self- 
perceived health. Marital status was elicited as single/ 
married/ cohabiting/ remarried/ divorced/ widowed. Single, 
divorced and widowed respondents were classified as single, 
while married, remarried and cohabiting respondents were 
classified as married or cohabiting. Education was classified 
as higher education if the respondent had a polytechnic or 
university degree. All other education was classified as lower 
education. Respondents' self-perceived health was also eli- 
cited as very good/ good/ average /poor/ very poor/can't 
say. The responses were reclassified as very good/ not very 
good, where all answers other than very good were classified 
as not very good. 

A cover letter describing the purpose and method- 
ology of the study and a consent form were enclosed 
with the questionnaires. Only completed questionnaires 
returned with a signed consent form were used as data. 

Analysis of non-response 

We used the relevant measurements from the 1992 study to 
compare respondents with the non-respondents (table 1). 
Among the respondents, there were significantly more 
women and those who had not tried smoking by the age of 
13. There were no differences between respondents and 
non-respondents according to smoking behaviour at the age 
of 13, willingness to try smoking (among those who were 
non-smokers at the age of 13) or smoking behaviour of 
parents. 
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Table 1 Comparison of the respondents and non-respondents to the 2008 follow-up according the baseline measurements 


from the 1992 questionnaire 














Respondents (n=1020) 


Non-respondents (n=1155) 




P 


n 


Percentage of group 


Kl 


Percentage of group 


p Value 


omoKing ai age \o 










n HOT 

u.uy / 


Man 

No 


972 


95.3 


1441 


93.7 




Yes 


48 


4.7 


97 


6.3 




Gender 










<0.00 1 


Female 


605 


59.3 


646 


41.9 




Male 


415 


40.7 


895 


58.1 




txpenmeniaTions ai age \o 










<U.UU 1 1 


Had not tried smoking 


585 


fin A 


797 




J 


ndu irit5U biiiUMiig 


383 


39.6 


702 


49.1 




Attitude at age 1 3 










0.83 1 


Not willing to try smoking 


661 


94.3 


916 


93.9 




Willing to try smoking 


40 


5.7 


59 


6.1 




Parent smoking 










0.18 1 


No 


584 


60.3 


821 


57.5 




Yes 


384 


39.7 


606 


42.5 




Significant p values (p<0.001) are shown in bold. 











Statistical analysis 

We used IBM SPSS V20.0 to conduct the statistical ana- 
lyses. Binary logistic regression was used with 95% CI 
and the depending variable was smoking (yes/no) at 
the age of 29. Two binary outcome measures were com- 
pared with test. Missing data for a measurement was 
treated as non-response for that measure. Those who 
did not respond in the 2008 follow-up were treated as 
missing data for all measurements excluding those used 
for analysis of non-response (see below). 



RESULTS 

Of all respondents, 16.9% (n=168) were smokers in 
2008 (table 2). Smoking rates were 14.4% (n=86) 
among women and 20.4% (n=82) among men (p<0.05). 
The majority of respondents were married or 



cohabiting, had higher education and perceived their 
health to be very good (table 2). 

The majority of smokers had lower education while 
only less than one-third of non-smokers had lower edu- 
cation (table 3). This difference was statistically signifi- 
cant. A statistically significant difference was found 
between smokers' and non-smokers' self-perceived state 
of health. One in ten non-smokers but one in four 
smokers reported their self-perceived health to be other 
than very good (table 3). There were also statistically sig- 
nificantly more women among non-smokers (table 3). 

There was a strong connection with the smoking behav- 
iour of the current close friend. Among those men who 
currently had a smoking close friend it was 7.1 (95% CI 
3.6 to 14.0) times more likely that they, too, were 
smokers. This connection was slightly weaker but still sig- 
nificant among women (OR 4.7, 95% CI 2.5 to 8.6). 



Table 2 Comparison of the cohort characteristics in the 1992 study and in the 2008 follow-up ^^^^^^^^^^ 




1992 initial study (mean age 13) 


2008 follow-up (mean age 29) 1 




n 


Percentage of group 


n 


Percentage of group | 


Gender 










Female 


1251 


48.8 


596 


59.8 J 


Male 


1310 


51.2 


401 


40.2 


Smoking behaviour 










Smoker 


145 


5.7 


168 


16.9 ^1 


Non-smoker 


2413 


94.3 


829 


83.1 ^1 


Marital status 










Single 






221 


34.5 


Married or cohabiting 






775 


65.5 


Education 










Lower 






338 


34.2 


Higher 






651 


65.8 ^1 


Self-perceived health 










Very good 






866 


86.9 ^ 


Not very good 






130 


13.1 \ 
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Table 3 Comparison of smokers and non-smokers according to the measured potential confounders 




Smokers (n=168) Non-smokers (n=829) 

n Percentage of group n Percentage of group p Value 



Gender 0.016 



Fpmalp 

1 w 1 1 1 Cil w 


86 


51.2 


510 


61.5 




Male 


82 


48.8 


319 


38.5 




Marital status 










0.155 


Single 


44 


26.3 


177 


21.4 




Married or cohabiting 


123 


73.7 


652 


78.6 




Education 










<0.001 


Lower 


94 


56.6 


244 


29.6 




Higher 


72 


43.4 


579 


70.4 




Self-perceived health 










<0.001 


Very good 


121 


72.0 


745 


90.0 




Not very good 


47 


28.0 


83 


10.0 





Significant p values (p<0.001) are shown in bold. 



Among women having a smoker as a close friend in 
school was connected with more than five times greater 
likelihood of being a smoker in adulthood (OR 5.1, 95% 
CI 2.6 to 10.0). No connection with smoking behaviour 
of close friend in school was observed in men. Smoking 
of mother, brother or sister when the participant was of 
school age increased the likelihood of being a smoker 
more than twofold among men, but the smoking habit of 
any family member had no effect among women. The 
smoking behaviour of father when the participant was of 
school age did not have a connection with the partici- 
pant's smoking behaviour in adulthood. 

In the adjusted model, we combined all the family 
members and best friends (current and in schooldays) 
with the measured confounders into a multivariate logis- 
tic regression (table 4). The impact of friends (current 
or in schooldays) persisted in the adjusted model while 
that of all the family members disappeared (table 4). 
Self-perceived health and marital status had an inde- 
pendent connection with smoking behaviour in adult- 
hood, but the strength of these connections was less 
than that of the influence of close friends. 



DISCUSSION 

This study ascertained the gravity of the implications of 
having a smoking parent, sibling or friend. The greatest 
impact on adult smoking comes from the current close 
friend. We see this as a result of orientation — ^we want a 
friend who reminds us of ourselves. We think that 
people who smoke see smoking as a part of their self- 
image and thus tend to have friends who also are 
smokers. Friends who smoke increase the likelihood of 
their friends continuing smoking. 

Earlier studies have focused mainly on groups like 
families, siblings or friends in general. We studied the 
influences of all the immediate family members 
(mother, father, sister and brother) and close friends in 
schooldays and in adulthood, separately and from the 



same cohort. A recently published Finnish study concurs 
with our results about the importance of best friend's 
influence over family member influences. This 
increases the reliability of our results. Our population is 
representative of Finns and our results can be general- 
ised to comparable populations. 

In an older American study, it was concluded that male 
best friends have a greater influence on smoking initi- 
ation.^^ In our results men seemed to be less influenced 
by their best friends in school than were women. However, 
our interest was more in the persistence of smoking to 
adulthood and from this type of data the direction of caus- 
ality cannot be determined. The gender differences could 
be explained by differences in social networking between 
men and women.^^ Girls tend to form intense bilateral 
friendships while boys' social networks are in large packs 
with looser bonds of friendship. We still do not know who 
influences whom when it comes to transferring smoking 
behaviour from one friend to another. 

Innumerable studies have considered methods of 
smoking cessation involving medical consultations. We 
want to emphasise that smoking prevention must not be 
seen as something only doctors can do. The onset of a 
lifelong smoking habit is usually in adolescence.^^ One 
can also say that if a person does not start to smoke in 
adolescence, that person is unlikely to start to smoke at 
all. The culture of emulation among growing adoles- 
cents, routine cessation programmes for expectant 
parents, tobacco price policies, tobacco advertisement 
restrictions and impeding access to tobacco products are 
something we really need to take seriously if we want to 
quell the smoking epidemic. Only a very small part of 
this work can be performed in the doctor's consultation 
room, but it is important that the work that doctors do 
with their patients is consonant with the consistent anti- 
smoking strategies. The results of this study demonstrate 
the great importance of close friends' influence on 
smoking. This should be noted as an advantage for plan- 
ning antismoking actions addressing social influences. 
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Table 4 Logistic regression analysis of all respondents according to their own smoking behaviour and the smoking 
behaviour of their family members and friends with the potential confounding factors 



OR for being 
smoker (95% CI) 



p Value 



Close friend 
In current life 



I 



In school 



Mother 



Father 



Sister 



Brother 



Gender 



Marital status 



Education 



Self-perceived health 



Non-smoker 
Smoker 

Non-smoker 
Smoker 

Non-smoker 
Smoker 

Non-smoker 
Smoker 

Non-smoker 
Smoker 

Non-smoker 
Smoker 

Female 
Male 

Married or cohabiting 
Single 

Higher 
Lower 

Very good 
Not very good 



1 

5.0 (3.1 to 7.8) 
1 

3.1 (1.9 to 5.0) 
1 

1.7 (1.0 to 2.8) 
1 

1.1 (0.7 to 1.8) 
1 

1.7 (0.9 to 3.0) 
1 

1.6 (0.9 to 2.7) 
1 

1.4 (0.9 to 2.2) 
1 

2.0 (1.2 to 3.3) 
1 

1.5 (1.0 to 2.4) 
1 

2.3 (1.2 to 4.1) 



<0.001 



<0.001 



0.06 



0.7 



0.8 



0.9 



0.14 



0.012 



0.08 



0.008 



All ORs are multivariate including all tabulated variables. Depending variable was smoking at the age of 29. 
Significant p values (p<0.001) are shown in bold. 



Limitations 

The response rate (46.9%) was low but satisfactory since 
we had no incentive or other external motivator to 
increase the inclination to respond. We concede that 
selection bias had an effect on our results: in 1992, 
almost one of two respondents was women, but in the 
2008 follow-up, three of five respondents were women. 
The smoking rates among our study population were 
lower than those reported by population studies in 
Finland,^^ and this is likely to be caused by response 
bias. Most respondents had higher education and very 
good self-perceived health. Thus, it is likely that many of 
those with health problems and lower education did not 
respond to the 2008 follow-up. This affects our results; it 
is likely that there were more adult smokers among the 
non-respondents. 

We did not elicit parental occupation, parental 
income or parental education. Thus, these potential 
confounders may have affected our results. We did not 
measure the smoking behaviour of the respondents' 



schooldays close friends prospectively and thus it is pos- 
sible that the close friend was recalled incorrectly. 

A weakness of our protocol is that the smoking behav- 
iour of parents, siblings and close friends was deter- 
mined by only one question. Thus, we do not know 
about the heaviness of their smoking, periods of abstin- 
ence and if their possible smoking was clearly visible to 
the participant. These are, however, unlikely to have 
caused any bias in our results since we were interested in 
whether the participants felt they had had smokers 
among their family or friends. 



CONCLUSIONS 

The smoking behaviour of a close friend is significantly 
associated with participants' own smoking behaviour in 
adulthood. The impact of this association is much 
greater than the impact of smoking family members. 
This should be taken into consideration in attempts to 
prevent smoking initiation or continuation. 
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